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(54) Ultraviolet curing pressure-sensitive adhesive sheet 

(57) An ultraviolet curing pressure-sensitive adhe- 
sive sheet prepared by forming an ultraviolet curing 
pressure-sensitive adhesive layer on at least one sur- 
face of a substrate film and adhering a separator to the 
surface of the ultraviolet curing pressure-sensitive 
adhesive layer, wherein the separator has an ultraviolet 
transmittance at a wavelength of 300 to 400 nm of 65% 
or lower. The separator is obtained by forming a layer 
containing an ultraviolet absorber on the surface of the 
substrate film opposite the surface adhering to the pres- 
sure-sensitive adhesive layer or incorporating an ultravi- 
olet absorber in the film. 

The ultraviolet curing pressure-sensitive adhesive 
sheet is useful as a semiconductor-protective pressure- 
sensitive adhesive sheet and a semiconductor wafer- 
fixing sheet which can be used without causing a cur- 
ing reaction with the exposure of a slight amount of 
ultraviolet rays from a surrounding environment at the 
standby for adhering wafers. 
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Description 

FIELD OF THE INVENTION 

5 [0001] The present invention relates to an ultraviolet curing pressure-sensitive adhesive sheet that can be used in 
various industrial fields. More particularly, the invention relates to an ultraviolet curing pressure-sensitive adhesive 
sheet useful as, for example, a semiconductor-protecting pressure-sensitive adhesive sheet used for protecting a sem- 
iconductor wafer in a grinding step of grinding the semiconductor wafer, a semiconductor wafer-fixing sheet used for fix- 
ing a semiconductor wafer by adhering thereto at dicing the semiconductor wafer into small pieces, etc., in the various 

w production steps of semiconductors. 

BACKGROUND OF THE INVENTION 

[0002] In the production process of a semiconductor wafer of silicon, gallium, arsenic, etc., it is general to carry out a 
15 back grinding step of grinding a semiconductor wafer having formed thereon a pattern to a definite thickness. In this 
case, it is a general method that after adhering a pressure-sensitive adhesive sheet, which becomes a semiconductor 
wafer-protective sheet, to the surface of the semiconductor wafer for the purpose of protecting the semiconductor wafer, 
etc., the semiconductor wafer is ground. The semiconductor-protecting pressure-sensitive adhesive sheet is released 
from the ground semiconductor wafer, and after dicing the semiconductor wafer into small element pieces (IC chips) , 
20 they are transferred to a mounting step which is the subsequent step. In this case, the semiconductor wafer is, in the 
state of previously being adhered with each pressure-sensitive adhesive sheet, transferred to a bonding step which is 
the subsequent step through the steps of dicing, washing, drying, expanding, and picking up. 

[0003] In the pressure-sensitive adhesive sheets used in the steps from the grinding step to the picking up step 
through the dicing step, it is desired as the above-described semiconductor-protecting pressure-sensitive adhesive 

25 sheet that the pressure-sensitive adhesive sheet has a sufficient adhesive force to a semiconductor wafer chip from 
adhering of the pressure-sensitive adhesive sheet to the completion of grinding and also has an adhesive force of the 
extent that the pressure-sensitive adhesive does no adhere to the semiconductor wafer chip at releasing the semicon- 
ductor-protecting pressure-sensitive adhesive sheet before the dicing step after the grinding step. Also, it is desired as 
the above-described semiconductor wafer-fixing sheet that the pressure-sensitive adhesive sheet has a sufficient adhe- 

30 sive force to a wafer chip from the dicing step to the drying step and also has an adhesive force of the extent that the 
pressure-sensitive adhesive does not adhere to the wafer chip at picking up. 

[0004] As such a pressure-sensitive adhesive sheet, J P-A-60- 196956 and JP-A-60-223139 (the term \JP-A" as used 
herein means an "unexamined published Japanese patent application") propose pressure-sensitive adhesive sheets 
prepared by coating a pressure-sensitive adhesive comprising a low molecular weight compound having at least two 

35 photopolymerizable carbon-carbon double bonds in the molecule, capable of forming three-dimensional network by the 
irradiation of light on the surface of a substrate. Those proposals are pressure-sensitive adhesive tapes each prepared 
by coating an ultraviolet-curing pressure-sensitive adhesive on a ultraviolet-transmitting substrate, and are based on 
the principle that the ultraviolet-curable compound contained in the pressure-sensitive adhesive is cured by ultraviolet 
rays to impart a three dimensional structure to the pressure-sensitive adhesive, thereby greatly lowering the fluidity 

40 thereof. As such a pressure-sensitive adhesive, a pressure-sensitive adhesive wherein sufficient curing is obtained by 
less illumination and exposure amount is desirable from the points of the speed up of the steps and energy saving. 
However, when the curing reaction proceeds by less illumination and exposure amount, there are problems that the 
pressure-sensrtive adhesive is cured by a slight amount of ultraviolet rays from the surrounding environment of a fluo- 
rescent lamp, etc., at the standby for adhering to a wafer, and thus the pressure-sensitive adhesive cannot adhere to 

45 the wafer when adhering the same to the wafer before grinding and dicing, and also the pressure-sensitive adhesive 
does not show a sufficient adhesive force at adhering to a wafer, causing the problems of releasing or slipping the pres- 
sure-sensitive adhesive sheet at grinding, which results in making grinding impossible or causing scattering of chips at 
dicing. 

[0005] In more detail, in the above-described semiconductor-protecting pressure-sensrtive adhesive sheet and the 
so semiconductor wafer-fixing sheet, after coating the ultraviolet-curing adhesive on at least one surface of a substrate film 
followed by drying, the surface of the coated pressure-sensitive adhesive layer is generally protected with a film called 
a separator. As the separator film, considering the surface smoothness, the releasing property, etc., a plastic film such 
as a polyethylene film, a polypropylene film, a polyester film subjected to a releasing agent treatment, etc., is used. 
[0006] The product form of the pressure-sensitive adhesive film protected with the separator is usually supplied in the 
55 form of being wound in a roll form such that the film is continuously adhered to the semiconductor wafers by an auto- 
matic adhering apparatus, etc. Also, at forwarding the product, the product is packed with a light-shielding bag, etc., and 
is protected so that the pressure-sensrtive adhesive is not cured by the exposure of ultraviolet rays from a surrounding 
environment such as sun light, illumination, etc. At the adhering work by an automatic adhering apparatus, the sheet 
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roll is mounted to a definite position of the apparatus. However, the automatic adhering apparatus itself does not have 
a function of protecting from the exposure of ultraviolet rays, etc. , and thus during using the automatic adhering appa- 
ratus, it is always exposed to ultraviolet rays from the surrounding environment. The exposure to a fine amount of ultra- 
violet rays from the surrounding environment does not give a serious problem in the case of a conventional ultraviolet- 
5 curing pressure-sensitive adhesive having a weak reactivity to a fine exposure of ultraviolet rays. However, in the case 
of the ultraviolet-curing pressure-sensitive adhesive sufficiently curing with a small amount of ultraviolet rays, which has 
been required at present, the curing reaction proceeds even by the exposure of a fine amount of ultraviolet rays, 
whereby the problems of the occurrences of inferior grinding at grinding and scattering of chips at dicing, an inferior pick 
up at picking up, etc., are sometimes caused. 

10 

St IMMARY OF THE INVENTION 

[0007] Accordingly, an object of the present invention is to provide an ultraviolet-curing pressure-sensitive adhesive 
sheet useful as a semiconductor-protecting pressure-sensitive sheet and a semiconductor wafer-fixing sheet capable 

15 of being used with good pressure-sensitive adhesive properties at adhering to semiconductor wafers without causing 
the reaction of the ultraviolet-curing pressure-sensitive adhesive by the exposure of a slight amount of ultraviolet rays 
from an surrounding environment such as a fluorescent lamp, etc., at, for example, the standby for adhering to wafers. 
[0008] As a result of intensive investigations to achieve the above-described object, it has been found that rf selec- 
tively using a separator having specif ic characteristics or using a separator subjected to a treatment of hindering the 

20 transmission of ultraviolet rays, and winding separator round the outer surface of the ultraviolet-curing pressure-sensi- 
tive adhesive sheet in the form of a sheet roll, the occurrence of curing of the pressure-sensitive adhesive at the standby 
for adhering can be prevented. The present invention has been completed based on this finding. 
[0009] According to the present invention, there is provided a ultraviolet-curing pressure-sensitive adhesive sheet 
comprising a substrate film, an ultraviolet-curing pressure-sensitive adhesive layer formed on at least one surface 

25 thereof, and a separator adhered to the surface of the pressure-sensitive adhesive layer, wherein the separator has an 
ultraviolet transmittance at a wavelength of from 300 to 400 nm of 45% or lower, and preferably the ultraviolet transmit- 
tance at a wavelength of 365 nm of 45% or lower. 

[001 0] The ultraviolet-curing pressure-sensitive adhesive sheet can be used as a semiconductor-protective pressure- 
sensitive adhesive sheet, a semiconductor wafer-fixing sheet, etc. 

30 

BRIEF DESCRIPTION OF THE DRAWING 
[0011] 

35 The Figure is a schematic cross-sectional view showing an embodiment of the ultraviolet-curing pressure-sensitive 
adhesive sheet of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

40 [001 2] The present invention is described in detail below by referring, if necessary, the accompanying drawing. 

[001 3] The ultraviolet-curing pressure-sensitive adhesive sheet of the present invention comprises a substrate film, 
an ultraviolet-curing pressure-sensitive adhesive layer formed on at least one surface of the substrate film, and a ultra- 
viol et-shieWing separator adhered to the surface of the pressure-sensitive adhesive layer. The Figure is a schematic 
cross-sectional view showing one embodiment of the ultraviolet-curing pressure-sensitive adhesive sheet of the 

45 present invention. In the Figure, the numeral 1 is a substrate film, 2 is a pressure-sensitive adhesive layer, and 3 is an 
ultraviolet-shielding separator. 

[0014] The substrate film is not particularly limited so long as it is a film (inducing a sheet) can transmit ultraviolet 
rays, and various films can be used. Usually transparent or translucent plastic films are used. Examples of such a film 
include a polyethylene film, a polypropylene film, a polybutene film, a polybutadienefilm, a polmethylpentene film, a pol- 
so yvinyl chloride film, a vinyl chloride copolymer film, a polyethylene terephthalate film, a polybutylene terephthalate film, 
a polyurethane film, an ethylene-vinyl acetate copolymer film, an ionomer resin film, an ethylene- (meth) acrylic acid 
copolymer film, an ethylene- (meth) acrylic acid ester copolymer film, a polystyrene film, a polycarbonate film, and the 
crosslinked films of these films. These films may be used as a laminate thereof. 

[001 5] The substrate film has a thickness of generally 1 0 to 300 urn, preferably 20 to 200 urn. and more preferably 30 
55 to 150 urn. If required and necessary, a conventional physical or chemical treatment such as a releasing agent treat- 
ment, a matting treatment, a corona-discharging treatment, a primer treatment, etc., can be applied to the surface of 
the substrate film. 

[001 6] The ultraviolet-curing pressure-sensitive adhesive layer can comprise conventional ultraviolet-curing pressure- 
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sensitive adhesive composition. Examples of the ultraviolet-curing pressure-sensitive adhesive composition include 
compositions each containing, for example, (i) a pressure-sensitive adhesive (polymeric elastomer) such as an acrylic 
pressure-sensitive adhesive or a saturated copolyester, (ii) an ultraviolet-curing component, and (iii) a photopolymeri- 
zation initiator and, if necessary, conventional additives such as a crosslinking agent, a tackrf ter, a plasticizer, a filler, an 
5 antioxidant, a coloring agent, etc. " 

[0017] In the above-described pressure-sensitive adhesives (i), as the acrylic pressure-sensitive adhesive, a 
homopolymer of a (meth)acrylic acid ester or a copolymer of the (meth)acrylic acid ester and a copolymerizable comon- 
omer is usually used. Examples of the monomer or comonomer constituting these polymer or copolymers includes alkyl 
esters (for example, methyl ester, ethyl ester, butyl ester, 2-ethylhexyl ester, and octyl ester) of (meth)acrylic acid 

10 hydroxyalkyl esters (for example, the hydroxyethyl ester and the hydroxypropyl ester) of (meth)acrylic acid, 
(meth)acrylic acid glycidyl esters, (meth)acrylic acid, itaconic acid, maleic anhydride, (meth) acrylic amide, (meth) 
acrylic N-hydroxymethytamide, (meth)acrylic acid alkylaminoalkyl esters (for example, dimethylaminoethyl methacr- 
ylate and t-buty!aminoethyl methacrylate), vinyl acetate, styrene, and acrylonitrile. The main monomer generally used 
is an acrylic alkyl ester, the homopolymer of which having a glass transition point of -50°C or lower. 

is [0018] Example of the above-described saturated copolyester can show a saturated copolyester of a polyhydric alco- 
hol and at least 2 kinds of polyhydric carboxylic acids. Examples of the polyhydric alcohol include glycols such as eth- 
ylene glycol, propylene glycol, 1,4-butadiene glycol, etc. The polyhydric carboxylic acid includes aromatic dicarboxylic 
acids such as terephthalic acid, isophthalic acid, etc.; aliphatic dicarboxylic acids such as adipic acid, sebacic acid, etc. 
As the polyhydric carboxylic acid, the aromatic dicarboxylic acid and the aliphatic dicarboxylic acid are frequently used 

20 together. 

[001 9] The ultraviolet-curing component (ii) used may be any monomer, oligomer, polymer, etc., which has a carbon- 
carbon double bond in the molecule and is curable by a radical polymerization. Examples of the ultravi let-curable com- 
ponent include esters of (meth)acrylic acid and polyhydric alcohols, such as trimethylolpropane tri (meth)acrylate, pen- 
taerythritol tri (meth)acrylate, tetraethylene glycol di (meth)acrylate, 1 ,6-hexanediol di (meth) aery late, dipentaerythritol 
25 hexa(meth)acrylate, etc.; ester acrylate oligomers; and cyanurates or isocyanurate compounds such as 2-propenyl di- 
3-butenylcyanuarate. 2-hydroxyethyl bis (2 -aery I oxy ethyl) isocyanurate. tris (2-acryloxyethyl) isocyanurate. tris (2-meth- 
acryloxythyl) isocyanurate, etc. 

[0020] The photopolymerization initiator (111) may be any substance so long as it cleaves by the irradiation of ultra- 
violet rays of a proper wavelengths capable of becoming the trigger of the polymerization reaction thereof to form a rad- 
30 ical, and examples thereof include benzoin alkyl ethers such as benzoin methyl ether, benzoin isopropyl ether, benzoin 
isobutyl ether, etc.; aromatic ketones such as benzyl, benzoin, benzophenone, a-hydroxycyclihexyl phenyl ketone, etc.; 
aromatic ketals such as benzylmethyl ketal, etc.; and thioxanthones such as chlorothioxanthone, dodecylthioxanthone, 
dimethylthioxanthone, diethylthioxanthone, etc. 

[0021 ] The above<lescribed crosslinking agent includes, for example, polyisocyanate compounds, a melamine resin, 
35 a urea resin, an epoxy resin, acid anhydrides, polyamine. and carboxyl group-containing polymers. 

[0022] The ultraviolet-curing type pressure-sensitive adhesive layer has a thickness of generally 3 to 100 um, and 
preferably 5 to 50 jim. 

[0023] The substrate film constituting the separator is not particularly limited so long as it is a film (including a sheet) 
which can protect the above-described pressure-sensitive adhesive layer, and examples of the substrate film include 

40 plastic films such as a polyether ether ketone film, a polyether imide film, a polyarylate film, a polyethylene naphthalate 
film, a polyethylene film, a polypropylene film, a polybutene film, a polybutadiene film, a polymethylpentene film, a pol- 
yvinyl chloride film, a vinyl chloride copolymer film, a polyethylene terephthalate film, a polybutylene phthalate film, a 
polyurethane film, an ethylene-vinyl acetate copolymer film, an ionomer resin film, an ethylene- (meth) acrylic acid 
copolymer film, an ethylene- (meth) acrylic acid ester copolymer film, a polystyrene film, a polycarbonate film, etc. 

45 [0024] The thickness of the above-described film is usually about 5 to 200 ^m, preferably 25 to 100 jim, and more 
preferably 38 to 60 *im. If necessary, a releasing agent treatment with a silicone-base (including a ultraviolet-curing 
type) , a -fluorine-base, a long chain alkyl-base or a fatty acid amide-base releasing agent, a silica powder, etc., may be 
applied to the surface of the film, to which the pressure-sensitive adhesive layer is to be adhered. 
[0025] The main feature of the present invention is in the point that the separator has an ultraviolet transmittance at 

so a wavelength of 300 to 400 nm of 65% or lower. The ultraviolet transmittance is preferably 40% or lower. Also, the ultra- 
violet transmittance of the separator at a wavelength of 365 nm is 45% or lower. The ultraviolet transmittance can be 
measured by a spectrophotometer. 

[0026] A practical method of restraining the ultraviolet transmittance of the separator to 65% or lower includes, for 
example, (a) a method of using, as a separator, a plastic film wherein the ultraviolet transmittance at a wavelength of 
55 from 300 to 400 nm is 65% or lower (preferably, the ultraviolet transmittance at a wavelength of 365 nm is 45% or lower 
) as the self-acquired property of the film, (b) a method of providing a layer containing an ultraviolet absorber on the 
surface (back surface) the film opposite the surface to which the pressure-sensitive adhesive layer is adhered, (c) a 
method of incorporating an ultraviolet absorber in the film, (d) a method of forming a layer containing an ultraviolet 
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absorbing dyestuff on the surface of the film opposite the surface to which the pressure-sensitive adhesive layer is 
adhered, (e) a method of dispersing an ultraviolet absorbing dyestuff in the film, (f) a method of applying an embossing 
treatment to the surface of the film opposite the surface to which the pressure-sensitive adhesive layer is adhered such 
that a haze value becomes at least 20%. (g) a method of forming a layer of inorganic fine particles on the surface of the 
c film opposite the surface to which the pressure-sensitive adhesive layer is adhered, and (h) a method of applying a light- 
reflecting treatment to the surface of the film opposite the surface to which the pressure-sensitive adhesive layer is 
adhered. 

[0027] In the above-described method (a), examples of the plastic film having the ultraviolet transmittance at a wave- 
length of 300 to 400 nm of 65% or lower (preferably, the ultraviolet transmittance at a wavelength of 365 nm is 45% or 
w lower) as the self-acquired property of the film include a polyether ketone film, a polyarylate film, and a polyethylene 
naphthalene film. 

[0028] In the method (b), examples of the ultraviolet absorber include a benzotriazole-base (e.g., 2-(2 , -hydroxy-5- 
methylphenyl)benzotriazole], a salicylic acid derivative-base (e.g., phenyl salicylate), and a benzophenone-base (e.g., 
2, 4-dihydroxybenzophenone) ultraviolet absorbers. 
is [0029] The layer containing the ultraviolet absorber can be formed by, for example, preparing a coating liquid by dis- 
solving the ultraviolet absorber in an appropriate organic solvent, if necessary, together with a binder (e.g., a thermo- 
plastic resin), and coating the liquid on the back surface of the film followed by drying. The ratio of the ultraviolet 
absorber to the binder can appropriately be selected considering the operating property, etc., but the content of the 
ultraviolet absorber is usually about 5 to 70% by weight, and preferably 20 to 50% by weight, based on the solid content 
20 (a mixture of ultraviolet absorber and binder) of the coating liquid. The solid content concentration in the coating liquid 
may be properly controlled such that a viscosity of the coating liquid becomes a proper viscosity for coating, but is gen- 
erally about 0.5 to 50% by weight. The thickness of the layer (coated layer) containing the ultraviolet absorber after dry- 
ing is in the range of preferably about 0.01 to 20 nm although the thickness differs according to the amount of the 
ultraviolet absorber in the coating liquid. 
25 [0030] In the method (c) , the benzotriazole-base ultraviolet absorber, the salicylic acid derivative-base ultraviolet 
absorber, the benzophenone-base ultraviolet absorber, etc., as described above can also be used as the ultraviolet 
absorber. The film containing the ultraviolet absorber can be obtained by previously kneading the ultraviolet absorber 
in the resin constituting the film and then film-forming the mixture. The compounding amount of the ultraviolet absorber 
differs according to the kind, etc.. of the ultraviolet absorber, but is usually about 0.01 to 10 parts by weight, and prefer- 
30 ably 0.5 to 10 parts by weight, per 100 parts by weight of the resin constituting the film. 

[0031 ] In the method (d), examples of the ultraviolet absorbing dye include a black dye or pigment, and a yellow dye 
or pigment. The layer of the ultraviolet absorbing dyestuff can be formed by, for example, coating a commercially avail- 
able black ink, yellow ink, etc., on the back surface of the film. The concentration and the coating amount of the ink are 
controlled such that the above-described ultraviolet transmittance of the coated film becomes 65% or lower. 
35 [0032] In the method (e), examples of the ultraviolet absorbing dyestuff include a black pigment such as carbon black, 
etc. , and a white pigment such as titanium oxide, etc. The dyestuffs as used in the above-described method (d) may be 
used as the ultraviolet absorbing dyestuff. The film having dispersed therein the ultraviolet absorbing dyestuff can be 
obtained by previously kneading the ultraviolet absorbing dyestuff in the resin constituting the film and then film-forming 
the mixture. The compounding amount of the ultraviolet absorbing dyestuff differs according to tfie kind thereof, but is 
40 usually about 0.01 to 10 parts by weight, and preferably 0.5 to 10 part by weight, per 100 parts by weight of the resin 
constituting the film. . . 

[0033] The method of the embossing treatment in the method (f) may be any method so long as it is a method of giving 
a haze value of 20% or higher after the embossing treatment. Examples of the method include a method of pressing 
the film onto an embossing roll, a method of subjecting the film to a sand matting treatment, and a method of subjecting 
45 the film to a chemical treatment such as etching, etc. The above-described haze value is preferably 40% or higher. 
[0034] Examples of the inorganic fine particles in the method (g) include fine particles of an inorganic substance hav- 
ing a light-scattering ability, such as iron oxide, magnetite, titanium oxide, zinc oxide, cerium oxide, etc. In addition, it is 
suitable that the surfaces of the inorganic particles are coated with a surface active agent such as potassium stearate, 
potassium laurate, etc.. in a monomolecular layer-like state to increase the dispersibility thereof. The particle size of the 
so inorganic fine particles is. for example, about 0.2 to 10 nm. The layer of the inorganic fine particles can be formed by, 
for example, dispersing or dissolving the inorganic fine particles in a proper solvent, rf necessary, together with a binder 
(e.g.. a thermoplastic resin) to prepare a coating liquid, and coating it to the back surface of the Urn followed by drying. 
[0035] The light-reflection treatment in the method (h) may be any method so long as it is a treatment capable of form- 
ing a light-reflecting layer. Examples of the method include a vapor-deposrtion coating treatment with a metal such as 
55 aluminum, etc.. a simple substance such as silicon, etc.. or an inorganic oxide, an inorganic sulfide, an inorganic car- 
bide, an inorganic nitride, etc. The vapor deposition may be a vacuum vapor deposition, a physical vapor deposition 
such as ion plating, sputtering, etc., or a chemical vapor deposition such as thermal CVD, plasma CVD, photo-CVD, etc. 
[0036] The ultraviolet curing pressure-sensitive adhesive sheet of the present invention can be produced by, for exam- 
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pie, coating a composition containing the ultraviolet curing pressure-sensitive adhesive on the surface of the substrate 
film followed by drying (if necessary, crosslinking by heating) to form an ultraviolet curing pressure-sensitive adhesive 
layer, and adhering the separator on the surface of the pressure-sensitive adhesive layer. The ultraviolet curing pres- 
sure-sensitive adhesive sheet of the present invention is usually stored in a state of being wound in a roll form and in 
5 the case of using the pressure-sensitive adhesive sheet in a grinding step or a dicing step as a semiconductor-protect- 
ing pressure-sensitive adhesive sheet or a semiconductor water-protective sheet, the sheet is, if necessary rewound 
In addition, in the case of winding the sheet in a roll form, the sheet is wound such that the back surface of the separator 
adhered to the pressure-sensitive adhesive sheet thus wound is exposed to the outer side of the wound sheet in order 
to exhibit the ultraviolet shielding effect of the separator. 

io [0037] As described above, according to the present invention, the change in the pressure-sensitive adhesive prop- 
erties by the exposure of a slight amount of ultraviolet rays from a surrounding environment can be restrained and the 
stability of the pressure-sensitive properties required in the case of using the ultraviolet curing pressure-sensitive adhe- 
sive sheet of the present invention as a semiconductor-protecting pressure-sensitive adhesive sheet (pressure-sensi- 
tive adhesive tape for back grinding) and a semiconductor wafer-fixing sheet (pressure-sensitive tape for dicing) is very 

15 high, whereby the ultraviolet curing pressure-sensitive adhesive sheet can largely contribute to the improvement of the 
production yield of semiconductor chips, etc., in the user line. 

[0038] The present invention is described in more detail by reference to the following examples, but it should be under- 
stood that the invention is not construed as being limited thereto. 



20 EXAMPLE 1 



[0039] 60 Parts by weight of dipentaerythritol hexaacrylate ("KAYARAD DPHA", trade name, made by Nippon Kayaku 
Co., Ltd.), 5 parts by weight of a radical polymerization initiator (" IRUGACURE" 651 , trade name, made by Ciba Special 
Chemicals Co.), and a polyisocyanate compound ("CORONATE L", trade name, made by Nippon Polyurethane Industry 
Co., Ltd.) were added to a solution containing an acrylic copolymer having a number average molecular weight of 
800,000 obtained by copolymerizing 85 parts by weight of butyl acrylate and 5 parts by weight of acrylic acid in ethyl 
acetate to prepare an acrylic ultraviolet curing pressure-sensitive adhesive solution. 

[0040] The solution was coated on one surface of a polyethylene film having a thickness of 100 urn the surface of 
which had been subjected to a corona discharging treatment, and crosslinked by heating to 80°C for 10 minutes to form 
an ultraviolet curing pressure-sensitive adhesive layer having a thickness of 10 \um. A separator obtained by a method 
shown below was adhered to the surface of the pressure-sensitive adhesive layer obtained above to prepare an ultra- 
violet curing pressure-sensitive adhesive sheet (usable as a semiconductor-protective pressure-sensitive adhesive 
sheet and a semiconductor wafer-protective sheet; hereinafter the same) . This sheet was wound in a roll form with the 
separator facing outside, based on a practical product state. 

[0041 ] The above separator was prepared by coating a treatment solution prepared by dissolving 35 parts by weight 
of an ultraviolet absorber ("TINUVIN 900", trade name, made by Ciba Specialty Chemicals Co.), 1 00 parts of a polyester 
resin ("BAYLON V-200", trade name, made by Toyobo Co., Ltd.) as a binder, and 10 parts by weight of melamine resin 
("SUPER BECKAMINE J-820", trade name, made by Dai-Nippon Ink and Chemicals. Inc.) in toluene to a surface of a 
polyester film having a thickness of 38 M m ("LUMIRROR S-10 #50". trade name, made by Toray Industries, Inc.) oppo- 
site the surface to which the pressure-sensitive adhesive layer was adhered, the layer having been subjected to a 
releasing agent treatment, and dried at 135°Cfor 10 minutes to form an ultraviolet absorber layer having a thickness of 
0.1 n.m. 



EXAMPLE 2 

[0042] An ultraviolet curing pressure-sensitive adhesive sheet was obtained in the same manner as in Example 1 
except that a film obtained by kneading 3 parts by weight of an ultraviolet absorber (TINUVIN 900", trade name, made 
by Ciba Specialty Chemicals Co.) in 100 parts by weight of a polyester resin to form a resin composition and forming a 
film using the resin composition at a thickness of 38 *im, one surface (the surface adhering to the pressure-sensitive 
adhesive layer) of which had been subjected to a releasing agent treatment, was used as the separator. 

EXAMPLE 3 



[0043] An ultraviolet curing pressure-sensitive adhesive sheet was obtained in the same manner as in Example 1 
except that a polyester film the surface of which adhering to the pressure-sensitive adhesive layer having been sub- 
jected to a releasing agent treatment and also the surface opposite the surface adhering to the pressure-sensitive adhe- 
sive layer having been coated with a commercially available black ink as an ultraviolet absorbing dyestuff at a thickness 
of 0. 1 urn to form an ultraviolet absorbing dyestuff layer, was used as the separator. 
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EXAMPLE 4 

[0044] An ultraviolet curing pressure-sensitive adhesive sheet was obtained in the same manner as in Example 1 
except that a film obtained by kneading 3 parts by weight of an ultraviolet absorbing dyestuff (carbon black) in 100 parts 
5 by weight of a polyester resin to form a resin composition and forming a film using the resin composition at a thickness 
of 38 urn. one surface (the surface adhering to the pressure-sensitive adhesive layer) of the film having been subjected 
to a releasing agent treatment, was used as the separator. 

EXAMPLE 5 

10 

[0045] An ultraviolet curing pressure-sensitive adhesive sheet was obtained in the same manner as in Example 1 
except that a polyester film the surface which adhering to the pressure-sensitive adhesive layer having been subjected 
to a releasing agent treatment and also the surface opposite the surface adhering to the pressure-sensitive adhesive 
layer having been subjected to a sand matting treatment such that the haze value became 50%, was used as the sep- 
15 arator. 

EXAMPLE 6 

[0046] An ultraviolet curing pressure-sensitive adhesive sheet was obtained in the same manner as in Example 1 
20 except that a polyester film having an inorganic fine particle layer by coating a coating liquid prepared by dissolving sil- 
ica fine particles (mean particle size 1 .5 ^m) and 1 00 parts by weight of a polyester resin ("BAYLON 63SS n . trade name, 
made by Toyobo Co.. Ltd.) as a binder in toluene, formed on the surface opposite the surface adhering to the pressure- 
sensitive adhesive layer at a thickness of about 5 *im, was used as the separator. 

25 EXAMPLE 7 

[0047] An ultraviolet curing pressure-sensitive adhesive sheet was obtained in the same manner as in Example 1 
except that a polyester film the opposite surface of which opposite the surface adhering to the pressure-sensitive adhe- 
sive layer having been vapor deposited with aluminum, was used as the separator. 

30 

EXAMPLE 8 

[0048] An ultraviolet curing pressure-sensitive adhesive sheet was obtained in the same manner as in Example 1 
except that a polyacrylate film ("EMBLET #50", trade name, made by Unitika, Ltd.) of 50 urn having a ultraviolet trans- 
35 mittance at a wavelength of 300 to 400 nm was 65% or lower (the ultraviolet transmittance at a wavelength of 365 nm 
was 45% or lower) the surface of which opposite the surface thereof adhering to the pressure-sensitive adhesive layer 
having been subjected to a releasing agent treatment, was used as the separator. 

COMPARATIVE EXAMPLE 1 

AO 

[0049] An ultraviolet curing pressure-sensitive adhesive sheet was obtained in the same manner as in Example 1 
except that an ordinary polyester film ("LUMIRROR S-10 #50", trade name, made by Toray Industries, Ltd.) was used 
as the separator. 

45 COMPARATIVE EXAMPLE 2 

[0050] An ultraviolet curing pressure-sensitive adhesive sheet was obtained in the same manner as in Example 1 
except that an ordinary polypropylene film (TORAYFAN BO-2500 #40", trade name, made by Toray Industries. Ltd.) 
was used as the separator. 

50 

Evaluation Test: 

[0051] The ultraviolet curing pressure-sensitive adhesive sheets obtained in the Examples and the Comparative 
Examples were evaluated by the following methods. 

55 

(1) Ultraviolet transmittance: 

[0052] The transmittance of the separator only of each ultraviolet curing pressure-sensitive adhesive sheet (including 
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a semiconductor-protective pressure-sensitive adhesive sheet and a semiconductor wafer-fixing sheet) at a light wave- 
length of from 300 to 400 nm was measured by a spectrophotometer ("MPS-2000" (using integrating sphere) trade 
name, manufactured by Shimadzu Corporation). 

(2) Pressure-sensitive adhesive force stored under fluorescent lamp: 

[0053] Each ultraviolet curing pressure-sensitive adhesive sheet in a form of a wound roll (including a semiconductor- 
protective pressure-sensitive adhesive sheet and a semiconductor wafer-fixing sheet) was exposed to a fluorescent 
lamp on a table separated from the fluorescent lamp at a distance of about 1 .5 meters and after allowing to stand for a 
definite time, the pressure-sensitive adhesive force of the ultraviolet curing pressure-sensitive adhesive sheet after the 
irradiation of the ultraviolet rays (UV) was measured together with the pressure-sensitive adhesive force before the 
ultraviolet irradiation (the measuring instrument: a universal tensile compression tester, the releasing angle- 180° peel- 
ing, the releasing speed: 300 mm/minute, the adherend: silicon wafer, sample width: 25 mm, aging time after adhering- 
30 minutes, and the measuring environment: 23°C/60% RH). 

(3) Dicing property stored under fluorescent lamp: 

[0054] According to the evaluation method (2), each ultraviolet curing pressure-sensitive adhesive sheet (including a 
semiconductor wafer-fixing pressure-sensitive adhesive sheet) was stored under a fluorescent lamp and thereafter, by 
using the sheet, a 4 inch semiconductor wafer was actually diced to 0.8mm square. After completion of dicing, the scat- 
tered number [number/4 inch wafer] of the chips including surrounding chips was counted. 

(4) Pick up property stored under fluorescent lamp: 

[0055] According to the evaluation method (2), each ultraviolet curing pressure-sensitive adhesive sheet (including a 
semiconductor wafer-fixing pressure-sensitive adhesive sheet) was stored under a fluorescent lamp and thereafter, by 
using the sheet, a 4 inch semiconductor wafer was actually diced to 0.8 mm square. After completion of dicing, a UV 
irradiation was carried out and a picking up was carried out by a die bonder. The pick up rate (good/try) at that time was 
measured (needle plunge up lift: 0.9 mm). 

[0056] The evaluation results obtained are shown in Table 1 to Table 3 below. In addition, the results of (1 ) the meas- 
urement of the ultraviolet transmittances are shown in Table 2, the results of (2) the pressure-sensitive adhesive forces 
stored under a fluorescent lamp are shown in Table 2, the results of measuring (3) the dicing property stored under a 
fluorescent lamp and (4) the pick up property stored under a fluorescent lamp are shown in Table 3. Further, the numer- 
als "0", "7" and "14" at the left column in Table 3 show the storage time (hours). 



Table 1 



40 



45 



50 



55 



Wavelength [nm] 


Transmittance [%] 






Example 


Comparative Example 




1 


2 


3 


4 


5 


6 


7 


8 


1 


2 


300 


1 


1 


0 


0 


1 


1 


0 


0 


2 


91 


310 


1 


1 


0 


0 


1 


2 


0 


0 


3 


91 


320 


3 


3 


0 


0 


29 


30 


0 


0 


57 


91 


330 


3 


5 


0 


0 


38 


38 


0 


0 


75 


91 


340 


2 


3 


0 


0 


39 


40 


0 


0 


78 


92 


350 


1 


3 


0 


0 


40 


42 


0 


0 


80 


92 


360 


2 


4 


0 


0 


41 


43 


0 


0 


82 


92 


370 


3 


6 


0 


0 


42 


46 


0 


0 


84 


92 


380 


9 


13 


0 


0 


43 


48 


0 


0 


85 


92 


390 


30 


28 


0 


0 


43 


51 


0 


0 


85 


92 


400 


60 


62 


0 


0 


43 


55 


0 


61 


86 


93 
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Table 2 



Storage Time [hour] 


Pressure-sensitive adhesive force stored under fluorescent lamp (g/25 mm) 




Example 


Comparative Example 




1 


2 


3 


4 


5 


6 


7 


8 


1 


2 


0 


Before UV 


400 


400 


400 


400 


400 


400 


400 


400 


400 


400 




After UV 


8 


8 


8 


8 


8 


8 


8 


8 


8 


8 


7 


Before UV 


400 


400 


400 


400 


400 


400 


400 


400 


360 


340 




After UV 


10 


11 


8 


8 


13 


12 


8 


8 


21 


25 


14 


Before UV 


400 


400 


400 


400 


400 


400 


400 


400 


340 


310 




After UV 


11 


14 


8 


8 


15 


15 


8 


8 


39 


45 



20 



Table 3 



25 



30 



35 





Example 


Comparatr 


ve Example 




1 


2 


3 


4 


5 


6 


7 


8 


1 


2 


Chip scat- 
tered 
number 


0 


63 


61 


64 


66 


62 


68 


65 


64 


63 


64 


7 


60 


65 


61 


63 


67 


64 


61 


60 


91 


107 


14 


64 


62 


64 


62 


64 


64 


67 


61 


122 


143 


Pick up 

rate 
[good/try] 


0 


20/20 


20/20 


20/20 


20/20 


20/20 


20/20 


20/20 


20/20 


20/20 


20/20 


7 


20/20 


20/20 


20/20 


20/20 


20/20 


20/20 


20/20 


20/20 


18/20 


14/20 


14 


20/20 


20/20 


20/20 


20/20 


20/20 


20/20 


20/20 


20/20 


11/20 


8/20 



[0057] As is clear from Table 1 to Table 3, by using the ultraviolet curing pressure-sensitive adhesive sheets (including 
the semiconductor-protecting pressure-sensitive adhesive sheets and the semiconductor wafer-fixing sheets) of the 
Examples, the change in the pressure-sensitive adhesive properties is less and the stabilized grinding operation, dicing 

40 operation, and pick up operation can be carried out even under the circumstance of being exposed under a fluorescent 
lamp for a long time. On the other hand, in the case of using the ultraviolet curing pressure-sensitive adhesive sheets 
(including the semiconductor-protecting pressure-sensitive adhesive sheets and the semiconductor wafer-fixing 
sheets) of the Comparative Examples using the ordinary separators, the change in the pressure-sensitive adhesive 
properties is large, and the grinding, dicing, and pick up characteristics are inferior. 

45 [0058] While the invention has been described in detail and with reference to specific embodiments thereof, it will be 
apparent to one skilled in the art that various changes and modifications can be made therein without departing from 
the spirit and scope thereof. 

Claims 

50 

1 . An ultraviolet curing pressure-sensitive adhesive sheet comprising a substrate film, an ultraviolet curing pressure- 
sensitive adhesive layer formed on at least one surface thereof, and a separator adhered to the surface of the pres- 
sure-sensitive adhesive layer, wherein the separator has an ultraviolet transmittance at a wavelength of 300 to 400 
nm of 65% or lower. 

55 

2. The ultraviolet curing pressure-sensitive adhesive sheet as claimed in claim 1 , wherein the separator is a plastic 
film having the ultraviolet transmittance at a wavelength of 300 to 400 of 65% or lower as the self-acquired property. 
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The ultraviolet curing pressure-sensitive adhesive sheet as claimed in claim 1, wherein the separator has a layer 
containing an ultraviolet absorber, formed on the surface thereof opposite the surface to which the pressure-sensi- 
tive adhesive layer is adhered. 



The ultraviolet curing pressure-sensitive adhesive sheet as claimed in claim 1 , wherein the separator is a film con- 
taining an ultraviolet absorber in the inside thereof. 

The ultraviolet curing pressure-sensitive adhesive sheet as claimed in claim 1, wherein the separator has a layer 
containing an ultraviolet absorbing dyestuff, formed on the surface thereof opposite the surface adhering to the 
pressure-sensitive adhesive layer. 

The ultraviolet curing pressure-sensitive adhesive sheet as claimed in claim 1 , wherein the separator is a f Urn hav- 
ing dispersed in the inside thereof an ultraviolet absorbing dyestuff. 

The ultraviolet curing pressure-sensitive adhesive sheet as claimed in claim 1, wherein the separator is a film 
wherein the surface opposite the surface adhering to the pressure-sensitive adhesive layer was subjected to an 
embossing treatment such that its haze value is at least 20%. 

The ultraviolet curing pressure-sensitive adhesive sheet as claimed in claim 1 , wherein the separator is a f flm hav- 
ing a layer of inorganic fine particles, formed on the surface thereof opposite the surface adhering to the pressure- 
sensitive adhesive layer. 

The ultraviolet curing pressure-sensitive adhesive sheet as claimed in claim 1, wherein the separator is a film 
wherein the surface thereof opposite the surface adhering to the pressure-sensitive adhesive layer is subjected to 
a light-reflecting treatment. 



0976802A1_I_> 



10 



EP 0 976 802 A1 



FIGURE 




BNSDOCID: <EP 0976802A1_I_: 



11 



EP 0 976 802 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 99 11 3802 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



EP 0 622 833 A (LINTEC CORP ;TEXAS 

INSTRUMENTS INC (US)) 

2 November 1994 (1994-11-02) 

* abstract * 

* page 5, line 39 - line 49 * 

EP 0 436 731 A (MITSUI TOATSU CHEMICALS) 
17 July 1991 (1991-07-17) 

* page 2, line 50 - page 3, line 26 * 

EP 0 550 014 A (NITTO DENK0 CORP) 
7 July 1993 (1993-07-07) 

* abstract * 

* column 7, line 18 - line 35 * 



The present search report has been drawn up for ail claims 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.7) 



C09J7/02 
H01L21/68 



TECHNICAL FIELDS 
SEARCHED (int.CI.7) 



C09J 
H01L 



8 
| 

3 



Ptaca of March 

THE HAGUE 



Data of comptrton of the amen 

3 November 1999 



Schlidce, B 



CATEGORY OF CITED DOCUMENTS 

X : particuiarty retevant if taken alone 

Y : particularly retevant If combined with another 

document of the same category 
A : technological background 

Orr 
P : 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : docuner* cited for other reasons 



& : member of the seme patent family, corresponding 



12 

BNSDOCID: <EP 0976802A1_I_> 



EP 0 976 802 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 99 11 3802 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable tof these particulars which are merely given for the purpose of information. 

03-11-1999 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



EP 0622833 A 02-11-1994 



CA 
CN 
DE 
OE 
JP 



2122278 A 
1101367 A 
69417463 D 
69417463 T 
7135189 A 



29-10-1994 
12-04-1995 
06-05-1999 
19-08-1999 
23-05-1995 



EP 0436731 A 17-07-1991 



W0 
JP 
US 



9102377 A 
3171627 A 
5183699 A 



21-02-1991 
25-07-1991 
02-02-1993 



EP 0550014 A 07-07-1993 



JP 

US 
US 



5179211 A 
5476565 A 
5304418 A 



20-07-1993 
19-12-1995 
19-04-1994 



u> For more details about this annex : see Official Journal of the European Patent Office. No. 1 2/82 



13 



.JOCID: <EP 0976S02A1_I_> 



